S1. Determination of number of PMF factors 1
In PMF, the choice of modeled factors in the solution is made on the basis of a qualitative 2 judgment and remains the most critical step in the interpretation of results (Ulbrich et al., 2009) . A 3 number of metrics aid in this decision making process. One of these is the Q-value which represents the 4 total sum of the squares of scaled residuals. If the assumptions of bilinear model are appropriate and 5 the errors in the input data have been properly estimated such that each reproduced data point is fit to 6 within its estimated error value, then, Q/Q exp should be ~ 1. Values of Q/Q exp >> 1 indicate 7 underestimation of the errors or inability of the PMF solution to explain a significant portion of the 8 variability in factor profiles as the modeled sum of contributions of the chosen number of factors p. 9
Hence, the estimated Q/Q exp is explored as a function of the number of factors in order to determine the 10 best modeled representation. Addition of factors (increasing p) adds more degrees of freedom to enable 11 a better fitting of the data and decreases the value of Q/Q exp and if the decrease is large enough, it 12 implies that the additional factor has explained significantly more of the variation in the data and hence 13 the added factor is real (Paatero and Tapper, 1993 narrowing down on a PMF solution. Additional factors may also be non-unique with contributions from 20 all major classes of compounds thus rendering the apportionment of the factor useless and should be 21 used as a criterion to reject solutions. On the other hand, choosing too few factors will combine sources 22 with different emission characteristics together to produce a single factor and hence yield a solution 23 that will be difficult to interpret (Hopke, 2000) . In the end, the ability to interpret a FP and issue it a 24 name of a source category, based on a priori knowledge of the chemical compositional profile of the 25 source, remains a qualitative but a necessary step in identification of the final PMF solution. As per P. 26
Paatero (the creator of the PMF technique), this subjectivity is a part of the PMF process and should be 27 reported in scientific publications (Ulbrich et al., 2009) . 28 Figure S1 .a shows the variation of Q/Q exp values with increasing p for solutions including up to 10 29 factors at FPEAK = 0 (discussed in Section S.2). The Q/Q exp values show a steep decrease from p = 1 to 5 ( 30 > 10 % drop at each step) but then gradually the decrease becomes steady and is less than 10 % at each 31 step (p > 5) indicating the optimum solution is at p > 5. PMF solutions for all cases in Figure S1 .a (1 to 10 32 factors) were examined. A 7-factor solution was found to be the most suitable in explaining the 33 variability in the data, yielding factor profiles which are unique and well-distinguishable from each 34 other. The Q/Q exp value at p = 7 (FPEAK = 0) is 4.3 which suggests that the errors are either somewhat 35 underestimated, there are a fair number of weak data points (missing and BDL) and that the variability 36 in the dataset cannot be modeled better than this due to physical parameters at the site. In this study, 37 the slightly higher Q/Q exp value can be attributed to limitations in the modeling ability which arises due 38 to a lack of strong contrast in the time trends of species during the nighttime as all primary emissions 39 accumulate in a shallow boundary layer and there is minimal chemical processing of the air parcels. the PMF analysis and is thus indistinguishable. On the other hand, the agricultural soil management 49 factor from the 7-factor solution ( Figure S4 ) seems to be split into two separate factors in the 8-factor 50 solution (gray and brown factors in Figure S3 ). Neither of the two split factors resembles any particular 51 source category and do not provide any additional insight into the data. The diurnal profiles of the two 52 split factors (not shown) look identical giving further evidence of the "factor splitting" phenomenon. 53
S2. Rotation of factors 54
The bilinear PMF analysis has rotational ambiguity and is not mathematically unique. 
In the PMF2 algorithm, the rotated factor product is allowed to differ slightly from the product of the G 61 and F matrices (GF ≈ GTT -1 F) on account of the non-negative forcing of the matrices in order to produce 62 "distorted" rotations which may lead to a slightly worse but acceptable fit to the data with similar but 63 higher values of Q and potentially yield more physically realistic solutions (Paatero et Bootstrapping was applied to the base run (7-factor solution, FPEAK = +0.6, SEED = 0) with 100 98 runs. The FP of the seven factor profiles with their bootstrapping averages and standard deviation range 99 is plotted in Figure S4 source factor can be high which is a known limitation as PMF is weak in its partitioning of the mixing 111 ratio signals due to collocated sources and artifacts arising due to meteorology (like strong daytime 112 mixing), and hence suffers from the 'mixing' and 'splitting' phenomena (see Section S1). We conclude 113 that the bootstrapping results show a robust 7-factor PMF solution with reasonable uncertainties for 114 tracers that are major contributors to a source factor. The uncertainties also confirm that PMF analysis 115 does not yield a unique solution but rather presents a range of possible combinations of mass fractions 116 of compounds, all with low Q/Q exp ratios. The uncertainties generated in the factor profile and the time 117 series from the bootstrapping runs are propagated to determine the uncertainties in the relative 
